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Abstract 
This study was conducted to identify the non-tariff measures of two strategic imported 
products, Wheat and Maize, in addition to determining their impact on the trade in Iran during a 11-
year period from 2001-2012. The explanatory variables instigated in this research were gross 
domestic product (GDP) of Iran and exporter's countries to Iran, GDP per capita as income per 
capita of Iran and exporter's countries, distance between Iran and exporter's countries, the non-tariff 
measure as barriers of trade and the total production of Wheat and Maize in Iran. The results of the 
fixed effect estimation (Panel data) showed that one percent increase in non-tariff measures have 
reduced the level of Maize and Wheat imports by 0.42% and 0.67% respectively. GDP per capita in 
exporter's countries has decreased the level of Maize and Wheat imports by -4.83 and -5.02 
respectively, GDP per capita of Iran has increased the value of import by  3.98% in Maize and 
9.94% in Wheat. The Wheat production was significant and negative, thus, one percent increase in 
Wheat production leads to 10.07% reduction in its import and other factors did not show significant 
effect. 
Keyword: Maize, wheat, non-tariff measure, fixed effect, Gravity model. 
Introduction 
Trade as a factor of further welfare in the countries and world is so important and the 
governments have begun many negotiations about it over past years. Therefore, finding the factors 
influencing the trade is important. Cost of trade is one of factors that decreases import. Costs as 
barriers include transportation costs, policy barriers (tariffs and nontariff barriers) and behind the 
boarder costs (infrastructural inefficiencies, information barriers, cultural barriers, and institutional 
Barriers). 
Anderson and van Wincoop (2004) found that the trade costs are highly variable across both 
goods and countries and a large majority of the empirical studies reviewed the use of various 
specifications of gravity models to determine the impacts on volume of trade of tariffs and non-tariff 
measures in the study. Bora (2005) showed that non-tariff measures (NTMs) include many 
instruments such as antidumping and countervailing duties, standards, licensing requirements, and 
embargoes and prohibitions but there have been various definitions of NTMs in the literature, and 
there is no agreed definition about what constitutes an NTM. Beghin (2006) mentioned that the 
NTMs refer to the wide and heterogeneous range of policy interventions other than border tariffs 
that affect and distort trade of goods, services, and factors of production. NTM measures are 
subsequently used in various trade models, including gravity equations, to assess trade and/or 
welfare effects of the measured NTMs. Deardorff and Stern (1997) classified various general 
methods that have been used for measuring NTMs as follows: frequency-type measures based on 
inventory listings of observed NTMs; price-comparison measures calculated in terms of tariff 
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equivalents or price relatives; quantity-impact measures based on econometric estimates of models 
trade flows; and measures of equivalent nominal rates of assistance. Ferrantino (2006) also included 
simulation methods in his classification, and made a distinction between the price gap method and 
price-based econometric methods. Disdier et al. (2008) showed that SPS and TBTs as non-tariff do 
not significantly affect bilateral trade between OECD countries, but significantly reduce exports of 
developing and least developed countries to OECD countries. Helble et al. (2009) found that the 
effect of non-tariff measures (NTM) is not statistically significant. However, Hoekman and Nicita 
(2011) found that the elasticity of trade with respect to non-tariff measures is -0.15, slightly less than 
the elasticity with respect to tariffs. Olper and Raimondi (2008) found that an average NTM reduces 
trade about twice as much as do tariffs in their analysis of food trade. All of the studies work on the 
non-tariff barriers and present that these factors are important determinants of trade flows and their 
impact will be often substitute of the impact of tariffs and other trade policy related measure. 
This paper considered two important products imported to Iran, Maize and Wheat. They are 
as the most strategic crops in the world food. Therefore, the emphasis was on the effective 
significant factors to import them such as gross domestic product (GDP) as relevant size, gross 
domestic product per capita as a standard of living for Iran and partners' trade and non-tariff barriers 
of partner countries' trade.  Most of countries that exported wheat to Iran are Canada, Australia, 
Switzerland, Russian Federation, Kazakhstan and United Arab Emirates, and the major countries 
exported Maize to Iran are Brazil, Switzerland, Austria, Netherlands, United Arab Emirates and 
United Kingdom over 2001-2012. Therefore, this study analyzes the impact of NTMs on Iran 
agricultural import by Price-Comparison Measure and attractive model. 
Materials and methods 
This research was conducted to identify non-tariff measures in addition to determining their 
impacts on the trade in Iran. 
Price-comparison Measure 
It is often desirable to convert NTMs to equivalent tariff measures. The tariff equivalent of a 
non-tariff measure is the amount of tariff that would be equivalent to the effect on trade of the 
presence of that measure. Because a measure can affect trade in two ways, affecting the quantity 
traded or the price, or both, tariff equivalents are estimated by considering either price differentials 
or quantity differentials that arise due to NTMs. Assuming the measure acts as a barrier (so that it 
raises the price of the imported good or reduces the quantity imported), the price-based method, also 
known as the price-wedge method, only requires to determine the price gap caused by the measure 
and express it as a percentage difference.1The tariff equivalent, TE, for an imported commodity that 
is subject to a non-tariff measure can therefore be expressed as:  TEi = 100 ∙ PiNTM-PiPi  (1) 
Where 𝑃𝑃𝑖𝑖𝑁𝑁𝑁𝑁𝑁𝑁 is the price of commodity, i in the presence of the non-tariff measure, and 𝑃𝑃𝑖𝑖 is 
the price that would prevail in the absence of it, assuming the price paid to the suppliers remains 
unchanged. The main challenge is that Pi is not observable, it is a counterfactual price. It is most 
common to use either the cif import price at the port of entry or the “world” price. The world price is 
usually either the retail price of the same good in foreign exporting country or the lowest retail price 
among all exporting countries of the goods  (Deardorff and Stern, 1997). Another challenge is that 
price of imported goods may increases everywhere along the supply chain, and some of the price 
increasing would take place even in the absence of NTMs (Ferrantino,2006). The factors that 
 1 Ferrantino (2006) calls this the ‘handicraft’ price gap method
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increase the price include shipping and handling costs, tariffs and other taxes. All such factors need 
to be removed from the price gap in order for the gap to be attributed to the non-tariff measure 
(Ferrantino, 2006). 
The Gravity Model 
The gravity model based on Newton’s Law of Universal Gravity simply explains the bilateral 
trade by using economic size and distance in equation (Genç and Law, 2014). Xij = G MiαMjβDijθ                                                                                                                            (2) 
Where Xij is the bilateral trade between countries i and j, G is a proportionality constant, Mi 
and Mj indicate the relevant sizes of the two countries, and Dij is the distance between the countries. 
Anderson and van Wincoop (2004) argued that any trade model will give a gravity-like structure 
that the allocation of trade across countries is assumed to be separable from the allocation of 
production and consumption within countries. 
There were taking logarithms of both sides of equation (3): lnXij = lnG + α lnMi + β lnMj −  θ lnDij                                                                              (3) 
The model can easily be the combination of other variables as proxies for trade frictions such 
as cost trade and dummy variables like language, same border and like them. 
Estimating the impacts of NTMs on agricultural import is included in the specific model 
used in this study which holds the following functional form:                 lnIMij = α1 + α2 lnGDPi + α3 lnGDPj + α4lnGDP PCi + α5 ln GDP PCj + α6 ln TAj + α7lnPROi + α8 lnDij +  εij          (4) 
Ln is the natural log. for our dependent variable (IMji), we choose the value of import of 
country j to country i (Iran). GDPi, GDPj, GDP PCi and GDP PCj are Iran's GDP, the exporting 
country's GDP, the GDP per capita of Iran and the GDP per capita of the exporting country, 
respectively. Dij is the distance between Iran and the exporting countries. TAj is ad-valorem 
equivalent NTMs on exporting countries and PROi is the Wheat production of Iran. 
The series of imported product data for Wheat and Maize collected from Statistical center of 
Iran, GDP, GDP per capita and population for Iran and partners' trade come from World Bank, the 
official exchange rates have been gotten from Central Bank of Iran, the domestic producer price of 
crops have been found in FAOSTAT, the distance have been catch by this page 
http://www.mapcrow.info/, Wheat production of Iran have been seen in FAOSTAT, and non-tariffs 
data have been calculated based on the methodology mentioned in this paper. 
Results 
Our analysis is undertaken on annual country level data from 2001 to 2012 for each 
production. This means that for each country that imports from six cross observations in maize and 
wheat can be seen separately. 
Unit root test 
The stationary of the natural logarithm by all variables used in the model have been tested by 
Levin, Lin and Chu test. Results show that all variables for two crops in level and individual 
intercept are stationary (table 1). 
Then, testing for cointegration is necessary step to check the modelling with empirically 
meaningful relationships therefore, the Pedroni residual cointegration test was used which showed 
that most of them are significant in 1% level and null hypothesis was rejected based on no 
cointegration. Thus, there was the long-run relation between the variables have been presented in 
table 2. 
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Table 1: The results of unit root test by Levin, Lin and Chu test at Level and Individual 
intercept 
Maize Statistic Prob. Integration order 
Log (IMj) -3.16995 0.0008 I(0) 
Log (GDPi) -2.69231 0.0035 I(0) 
Log (GDPj) -2.28730 0.0111 I(0) 
Log (TAj) -9.16991 0.0000 I(0) 
Log (GDP PCi) -1.81469 0.0348 I(0) 
Log (GDP PCj) -3.35054 0.0004 I(0) 
Wheat Statistic Prob. Integration order 
Log (IMj) -3.94590 0.0000 I(0) 
Log (GDPi) -4.34300 0.0000 I(0) 
Log (GDPj) -2.20542 0.0137 I(0) 
Log (TAj) -5.98523 0.0000 I(0) 
Log (GDP PCi) -2.39686 0.0083 I(0) 
Log (GDP PCj) -4.46244 0.0000 I(0) 
Log (Proi) -3.58466 0.0002 I(0) 
Table 2: Pedroni Residual Cointegration Test at level and individual intercept 
Maize Panel Statistic Group Statistic 
Panel v-Statistic -3.354549 ___ 
Panel rho-Statistic 0.987387 2.247477 
Panel PP-Statistic -6.24322* -4.700505* 
Panel ADF-Statistic -3.520437* -4.290808* 
Wheat Panel Statistic Group Statistic 
Panel v-Statistic -3.08179 ___ 
Panel rho-Statistic 2.023762 3.312322 
Panel PP-Statistic -6.85991* -9.41487* 
Panel ADF-Statistic -4.4325* -15.5782* 
*denotes statistical significance at least at the 1% level. 
Because of the data type (time-series and cross section), at next stage we want to examine 
whether they are pooled or panel. Thus, they have been tested by Limer F-test showed in table 3 for 
both studied crops. Null hypothesis assumes the fit of the intercept-only model and our model is 
equal. 
�
𝐻𝐻0:α1 + α2 + ⋯+ α𝑛𝑛
𝐻𝐻1:α𝑖𝑖 ≠ α𝑗𝑗            𝑖𝑖 ≠ 𝑗𝑗 
The F test was significant therefore, the null hypothesis was rejected and data were panel 
which means that our data referred to samples of the same cross-sectional units observed at multiple 
points in time. 
Table 3: Redundant Fixed Effects Tests 
Effects Test Maize  Statistic Wheat  Statistic 
Cross-section F 4.170554** 3.241920** 
Cross-section Chi-square 21.523148* 18.061817* 
*and **denote statistical significance at the 1% and 5% levels respectively 
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Then, two most common panel data techniques, fixed effects and random effects were tested 
to choose the best model for estimation. Table 4 showed Hausman test for both products. Hausman 
test presents the Random effects (RE) preferred under the null hypothesis due to higher efficiency.  
� H0: E (uit/xit) =0H1: E(uit/xit) ≠0  
Maize and Wheat by 1% level rejected the null hypothesis based on no correlation between 
the random effects and endogenous. Random effects’ estimation requires that the explanatory 
variables in the model are not correlated with country specific effects which capture the permanent 
unexplained heterogeneity across our trade partners thus, our correct model was Fixed effect (FE) 
although, Fixed effects do not allow for the estimation of coefficients on time-invariant variables 
such as distance. 
Table 4: Correlated Random Effects - Hausman Test 
Test Summary Maize  Chi-Sq. Statistic1 Wheat  Chi-Sq. Statistic1 
Cross-section random 20.852771* 16.209598* 
1 Chi-Sq. d.f. (5) and *denotes statistical significance at the 1% and 5% level 
Our estimation based on fixed effects allowed to find the coefficients of the variables are in 
this paper and our findings showed in table 5. 
Table 5: The results of the estimated equations 
Variable C LTA LGDP LPROi LGDPi LGDP PCi LGDP PC F-st R-sq. D-W 
wheat 152.356 -0.67 _ -10.07 -20.77 9.945 -5.025 4.853 0.66 2.69 
(0.000)* (0,065) _ (0.001) (0.231)  (0.004)  (0.014)  ( 0 . 000 )    
maize 29 .0106 -0.421  - 2 . 0 3 7 _ 0 . 6 3  3 . 9 8  -4.8335  3 . 2 1 7 0 . 4 8 1 , 3 5 
(0.429) (0.01) (0.733) _ (0.382) (0.002) (0.008) (0.005)   
*Figures in Parenthesis are significance level 
Countries studied were not homogeneous in terms of the case study variables. Therefore, a 
unique regression cannot be estimated for them. This heterogeneity was in form of a different 
intercepts, and they are presented in Table 6, equation 1and 2.  
Table 6: The Constant Fixed Effect (Cj)* 
Wheat 
Fixed Effects (Cross) 
Maize 
Fixed Effects (Cross) 
_CAN--C 3.436013 _BRA--C -7.477162 
_AUS--C 4.846707 _ARE--C 3.316531 
_CHE--C 7.098266 _AUT--C 0.8916 
_RUS--C -6.292494 _CHE--C 3.572602 
_ARE--C 2.002898 _NLD--C -0.294987 
_KAZ--C -8.051812 _GBR--C -0.772067 
*Cj for each country have been denoted separately. 
Equation 1. Wheat import  
LIMj = Cj + 152.356405094 - 0.678106181118*LTAj- 10.0740151721*LPROi - 
20.7741038319*LGDPi + 9.94545673354*LGDP PCi - 5.02588752815*LGDP PCj 
Equation 2. Maize import  
LIMj = Cj + 29.0106764709 - 4.83358216721*LGDP PCj - 0.421681698512*LTAj - 
2.03707169454*LGDPj+ 0.630582383971*LGDPi + 3.98017088034*LGDP PCi 
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Conclusion 
According to numerical results, the GDP per capita and non-tariff measures were obtained 
negative values which indicates that the Wheat and Maize imported into Iran have decreased by an 
increase in GDP per capita of all exporter countries. In other hand, the increase in non-tariff 
measures in Iran results in the restriction of those products import. GDP per capita in Iran has the 
positive effect on import, thus, with an increase in GDP per capita as the index of income, 
consumption and then import have increased, and GDP of exporting countries plus Iran have no 
significant effect on imports. As expected, Wheat production in Iran has the opposite effect on 
imports. The  findings of estimating the fixed effects and individual countries show that Maize 
import from United Arab Emirate, Austria and Switzerland; and Wheat import from Canada, 
Switzerland, Australia and United Arab Emirate were positive over 2001-2012. Study findings show 
that the specific effect (cj) of countries did not follow the basic trade rules because of some political 
relationships. 
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